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The manufacturing sector plays an important role in Malaysian
industrial development. High growth rates and technology expan-
sion in the manufacturing sector resulted in a substantial increase
in demand for labor. This process of rapid growth and changes in the
demand for labor were also accompanied by changes in labor
structure and skills. At the same time, the range of activities and
products became more diversified and, correspondingly the compo-
sition of manpower sub sectors changed significantly. This study
employed the input-output Structural Decomposition Analysis (SDA).
The analysis computed the compositional manpower change as a
result of decomposition. The result of this study indicates that
sources of labor growth in the manufacturing sector were favored by
changes in the final demand structure. Within the changes in the
final demand structure, changes in domestic demand structure were
the dominant source of employment growth between 1978 and 1991
and the overall period 1978-2000. However, from 1991 to 2000,
employment change was due mainly to changes in export structure.
Changes in the structure of domestic demand had a relatively strong
and increasing effect on service workers, production and related
workers, transport equipment operators, laborers, and clerical and
related workers during the 1978-1991 period. Changes in the export
structure were the main factor that had an increasing effect on the
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employment of high skill workers and sales workers. However,
during the second sub period of 1991-2000, manpower growth was
exports structure driven.
Keywords: input-output; labor; manufacturing; structural decomposition analysis
Introduction
The Malaysian economy has un-
dergone a significant structural trans-
formation from a basic agrarian-based
economy to an industrialized one. Ma-
laysia experienced four major phases
of industrialization, with import sub-
stitution or export orientation domi-
nating each phase alternately. The
Malaysian manufacturing sector has
become increasingly important since
independence in 1957, registering rapid
growth in the 1970s and late 1980s.
The decrease in the contribution of the
agriculture sector to Gross Domestic
Product (GDP) in terms of percentage
and absolute value has been overtaken
by an increase in the manufacturing
sector. Manufacturing’s share of GDP
rose from only 18.5 percent in 1980 to
31.9 percent in 2006. This sector grew
at an annual rate of 17.0 percent in
1988 and 7.0 percent in 2006, and its
share in GDP increased from
RM10,274 million to RM88,542 mil-
lion (Malaysia Economic Statistics-
Time Series 2005 and 2007). This dem-
onstrated the continuous expansion of
the manufacturing sector, and reflected
the rapid rate of industrialization of
the country. The structural changes in
the Malaysian economy also trans-
formed the country from an exporter
of primary commodities into an ex-
porter of high value-added manufac-
tured products.
As for the structural transforma-
tion, the manufac turing sector was
found to play a more dynamic role in
contribution to labor compared to ag-
riculture. The declining role of the
agricultural sector is evident from a
decline of labor working in this sector.
The contribution of the agriculture
sector to total labor decreased from
1,653.8 thousand persons in 1982 to
only 1,503.50 thousand persons in
2006. At the same time, the share of
total labor in the agriculture sector
decreased from 31.5 percent in 1980 to
only 14.6 percent in 2006. Most new
labor came from the rapidly expand-
ing manufacturing sector, whose total
labor force climbed from 816.0 thou-
sand persons in 1982 to 2,024.7 thou-
sand pe rsons in 2004.  In 1992
manufacturing’s share of all labor first
overtook that of agriculture. The per-
centage contribution of the manufac-
turing sector to the total labor increased
from 15.5 percent in 1982 to 20.3
percent 2006 (Malaysia Economic Sta-
tistics-Time Series 2005 and 2007).
The development of the manufac-
turing sector become more important
when “Vision 2020” proposed that
Malaysia become fully industrialized
nation. At the same time, integration
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of the Malaysian economy into global
and advanced technology economy
prompted structural changes, not only
in output composition, but also in la-
bor structure and skills. Indeed, cur-
rently the economy is experiencing
further structural adjustments in out-
put and employment as the degree of
integration with world markets in-
creases and changes in technology
deepen. Naturally, as a small open
economy, Malaysia’s domestic de-
mand, exports, imports, economic
growth and technological change has
certainly affected directly and indi-
rectly changes in manpower structure,
especially in the manufacturing sec-
tor.
Technological progress in an
economy certainly also changes the
requirements for the economy’s labor
force in terms of the combination of
knowledge and skill levels and causes
replacement of some occupation by
others. The present study would like to
investigate the sources of manpower
changes in the manufacturing sector as
it moves towards a more high skilled,
high-technology and capital-intensive
method of production in order to re-
main competitive, especially in broad
sectors like electronics and electrical
goods. The continuation of economic
transformation in the era of industrial-
ization will undoubtedly create new
demands for high level technical skills,
managerial and entrepreneurial capa-
bilities as well as increased techno-
logica l development and improved
capital utilization. Hence it is impor-
tant to undertake new research on la-
bor issues in the manufacturing sector
because the sector is anticipated to
become a major absorber of manpower.
Failure to take these matters into con-
sideration in the promotion of national
development may severely affect the
economy because the national devel-
opment plan aims to ensure sustain-
able economic growth. It would be
interesting to study whether there was
any significant shift in labor structure
and, if there was, what the sources of
labor change during the industrializa-
tion process were?. As a result, it is
important to understand and identify
the sources of growth that would give
strongest impetus to this transition.
In addition, structural decompo-
sition analysis, which is employed in
this research has the capability to de-
compose changes in the manpower of
an economy into the effect of technical
change, the effect of changes in final
demand structure, the effect of eco-
nomic growth, as well as the capability
to identify explicitly the manpower
substitution effect and the manpower
productivity effect of technical change.
Literature Review
Manpower input-output structural
decomposition analysis is the exten-
sion of the Structural Decomposition
Analysis (SDA) and input-output la-
bor models. Moore and Peterson (1955)
were among the first to identify the
capability of an input-output model to
be useful in analyzing the labor im-
pacts of changes in final demand. They
utilized what has become known as the
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‘labor requirement function’ in con-
junction with the I-O transactions ma-
trices to illustrate the relationship be-
tween sectoral labor and the value out-
put. Richardson (1972), Gould and
Kulshreshtha (1985), Groenewold et
al. (1987) develop models that incor-
porate these types of equations to esti-
mate the labor impacts of changes in
final demand. Diamond (1975) and
Bathelt (1991) employed an input-out-
put model for analyzing labor changes
and linkages within an economy. While
Holub and Tappeiner (1989) intro-
duced an extension of input-output
labor models to overcome the weak-
nesses in the traditional model.
A number of recent studies on
labor input-output include study done
by Leclair (2002) which examined the
effect that export composition had upon
manufacturing labor in the United State
during the 1991 recession. This analy-
sis estimated the labor effects of manu-
facturing exports by utilizing an input-
output model to measure direct and
indirect effects. The results demon-
strated that export composition has
reduced and strengthened demand for
labor. By using two input-output tables,
Guncavdi et al. (2003) calculated the
labor demand of the Turkish industries
and analyzed the changes in labor de-
mand. Their findings showed that for-
eign trade in intermediate goods cre-
ates extra use of domestic labor.
Napoles (2004) measured the im-
pact of Mexico exports both on gross
output (production for intermediate and
final demand) and labor through in-
put–output analysis, which includes
the technical coefficients matrix, the
direct labor vector, and the final de-
mand vector (in this case, of exports).
The results of this analysis concluded
that the positive effect of increasing
manufacturing exports on production
is limited and offset by manufacturing
imports, thus displacing domestic pro-
duction. The positive effect of exports
on direct and indirect labor is not as
important as that of domestic produc-
tion. The direct impact of exports on
labor has increased as a percentage of
total labor; it is still low when com-
pared to the rapid growth of total ex-
ports. This may be due, at least in part,
to the fact that manufacturing exports
are increasingly less labor intensive
and more capital intensive.
The above input-output labor stud-
ies, however, have a serious weakness
which restricts their use for analyses
of concrete labor problems. Labor is
assumed to be absolutely homoge-
neous. Therefore it is not possible to
treat problems which arise from the
different qualifications of labor. More
recently, Gu and Rennison (2005) used
an input-output model to examine the
effect of trade integration on demand
for skilled workers and productivity
growth in Canada for 1981-1997. They
found that trade integration had a posi-
tive effect on both total factor produc-
tivity and labor productivity. Total fac-
tor productivity and labor productivity
grew faster in import and export indus-
tries than in the total business sector
over this period, and this productivity
growth gap has widened over time.
Canada is found to have a comparative
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advantage in natural resource-inten-
sive industries and capital, although it
has reduced over time. They also found
that trade integration had little effect
on the demand for unskilled and skilled
workers in Canada.
 As mentioned earlier, input-out-
put structural decomposition analysis
has been used to observe other effects
of economic change on independent
and dependent variables. Although the
predominant objective of most studies
has been to examine change in trade,
investigating energy use and economic
growth follow close behind. Other key
dependent variables to which SDA has
been applied include labor require-
ments. Forssell (1990), for example,
has analyzed the changes in the use of
labor according to educational attain-
ment in the Finnish economy by using
an input-output framework. The edu-
cational level of the population is clas-
sified according to the amount of edu-
cation received (level 1 until level 9).
The shifts in the use of labor input
between the initial year and the termi-
nal year are decomposed into the ef-
fect of structural change on final de-
mand, the effect of growth, the effect
of changes on intermediate input-out-
put coefficients, the effect of changes
on labor coefficients themselves. The
two last stated effects are measures of
technical changes. The result of the
study indicated that the changes due to
intermediate input-output coefficients
are small compared to other changes.
Most of the changes are due to the
labor input coefficient, which has de-
creasing effects on the use of labor
with education level 2 and 9 but zero
increasing effects on the use of labor in
education levels 3-8. However, the
changes in the structure of final de-
mand categories usually have decreas-
ing effects on the use of labor input.
Input-output tables are used to
examine output and labor growth pat-
terns in Japanese industries between
1980-85 and 1985-88 by Fujita and
James (1991). The objective is to mea-
sure if substantial structural change in
labor and output had occurred follow-
ing the sharp real appreciation of the
yen against the dollar and other cur-
rencies in 1985. The results indicate
Japan had shifted from export-led
growth between 1980-85 to domestic-
demand-driven growth between 1985-
1988. Whereas factors of labor growth
in the manufacturing sector are de-
composed into the domestic final de-
mand expansion effect (DF), labor pro-
ductivity effect (LP effect), import
substitution effect (IS effect), export
expansion effect (EE effect) and tech-
nological change effect (TC). During
1980-85, labor productivity increased
in most manufacturing sectors. How-
ever, this was not accompanied by
unemployment because the expansion
of export and domestic final demand
largely offset negative effects from the
increase in the labor productivity.
Instead of focussing on the output
and labor growth patterns, Betts and
McCurdy (1993) decomposed labor
changes in each industry-occupational
group (manpower) in the Canadian
private sector by combining an input-
output table and census information
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data from 1961, 1971 and 1981. Indus-
tries are grouped into services, manu-
facturing /construction and primary.
Following Wolff and Baumol’s study,
labor occupations are divided into five
groups; data services workers, goods
workers, services workers, knowledge
workers and n.e.c. (occupations not
elsewhere classified). Labor in each
occupation and industry are expressed
as a function of (i) the number of hours
worked by labor in each industry, (ii)
the occupational mix of labor by in-
dustry, (iii) the labor productivity by
industry in terms of output per person
per hour, (iv) the level of consump-
tion, (v) each industry’s input-output
vector and the components of final
demand for each industry’s commodi-
ties, (vi) the level of private invest-
ment, (vii) the level of government
spending on goods and services, (viii)
the level of exports and lastly (ix) level
of imports.
On the other side, Lakshmanan et
al. (1993) tracked the progression of
knowledge levels in the labor force in
the Japanese economy. By using the
SDA method, changes in the levels of
knowledge embodied in all workers in
the different industries are decomposed
into their sources: changes in the struc-
ture of final demand, changes in labor
productivity, technical changes and
lastly changes in the component struc-
ture of occupation.
Unlike previous studies, which
analyze the labor requirement as a
small part of their study, Han (1995)
employs the labor requirement model
by extending the framework of input-
output decomposition analysis into a
model which decomposes changes in
the labor requirement of the Japanese
economy into effects of technical
change, effects of changes in the struc-
ture of final demand, interaction of
technical change and changes in final
demand, and effec ts of economic
growth. Production in 28 industries is
differentiated, while labor is disaggre-
gated into 5 categories: professional
and technical, manager and officials,
white collar workers, blue collar work-
ers and services workers. The empiri-
cal study indicated that Japanese labor
force experienced the replacement of
blue collar workers by highly skilled
professionals and technicians in the
period 1975-85. Both technical change
and changes in the structure of final
demand fostered the increasing de-
mand for professionals and technicians.
Furthermore, when the total labor in-
tensiveness of the Japanese economy
decreased, its high quality labor inten-
siveness increased. However, this study
will be more comprehensive if the
author classified the labor by skill lev-
els.
Ruiz and Wolff (1996) utilized
the input-output structural decompo-
sition analysis to analyze the sources
of labor growth in Puerto Rico, 1967-
1987. The sources of labor growth are
decomposing to the technical change
effect, final demand effect and the
import leakage effect. They find that
labor growth was led primarily by a
rapid increase in final output (5.1%
per year) although labor productivity
growth was also substantial at 3.7 per-
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cent per year. Import leakages also fell
over the period, but had little impact
on labor growth. Employment gener-
ated by local absorption was more
successful than exports, even though
the increase in export demand was
more than local demand. There was
also a notable shift in the occupational
structure toward white-collar labor
(professional, technical, managerial,
sales and clerical) and away from blue-
collar jobs (operative, craft, labor and
service). The main reason for this was
the changes in the composition final
demand toward a greater reliance on
white-collar workers. The second rea-
son was due to bias in technological
change, which favored white collar-
collar over blue-collar workers.
In this line of research, Cheon’s
(1999) study focuses on the labor and
skill effects of increasing global com-
petition and technological innovations
in the Korean manufacturing sector. In
order to investigate the effects of tech-
nology, domestic demand and trade on
employment, the researcher decom-
posed labor changes into three sectors
such as net trade (export-import), do-
mestic consumption and technical
change. Results showed that a 3.3 mil-
lion increase in the labor force oc-
curred between 1970 and 1990, which
resulted from a net addition of an esti-
mated 15.9 million gain due to domes-
tic economic growth, and 0.1 million
gain due to net trade (3.3 million due to
exports minus 3.2 million due to im-
ports), offset by net losses of 12.7
million from implementation of change
in the labor-output ratio (labor-saving
technological changes). However, the
effects of foreign trade and technology
on labor varied from industry.
Wolff (2006) examined the effect
of technological change, computeriza-
tion and structural change on the growth
in the number of information workers
in the US economy. He constructs
matrices of employment by 64 indus-
tries and 267 occupations. He then
aggregates the occupations into four
categories namely; data processors,
knowledge producers, service work-
ers and good-processing workers. By
using input-output decomposition
analysis, he noticed that growth in the
number of information workers was
driven not by a shift in tastes toward
information-intensive goods and ser-
vices (as measured by the composition
of final demand) but rather by a roughly
equal combination of the substitution
of information workers for goods and
service workers within the unbalanced
growth effect (from differential rates
of industry productivity growth) and
the structure of production of indus-
tries. Finally, on the basis of regres-
sion analysis, he found that computer
investment and R&D expenditures are
negatively associated with the growth
of data workers but positively associ-
ated with the growth in knowledge
workers.
More recently, Jenkins (2008)
used Chenery type decomposition
analysis of employment change for
different types of labor in South Af-
rica. The researcher decomposed la-
bor changes into five components such
as exports, import substitution, do-
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mestic demand, productivity growth
(peroxide for technological change)
and net trade. Both technology and
trade are found to have had a negative
impact on employment. The decom-
position analysis would appear to sug-
gest that technological changes are a
more significant cause of job losses
than trade, and trade only had a nega-
tive impact on employment during a
relatively brief period of sharply raised
import penetration during the early
1990s. In the case of skilled workers,
technological change has also tended
to have a negative effect, except in the
1980s. A rather different pattern ap-
pears in the case of highly skilled labor
where technology increased demand
until the mid 1990s, reflecting the skill-
biased nature of technological change.
The above manpower input-out-
put SDA analysis describes the struc-
tural development of a production sys-
tem by separating certain components
and thus it helps to explain better what
has happened to the structure of man-
power. As such, SDA does not explain
why structural changes have occurred.
Furthermore, the SDA technique re-
lies  on comparative static analysis
which implies that the driving forces
behind structural changes and dynamic
process of development are not ana-
lyzed.
Methodology
In the input-output approach, the
balance equation can be written as:
where,
F is the vector of final demand;
X is the vector of sectoral output; and
A is the technical coefficient matrix.
Solving the balance equation for
X, we obtain
X= (I - A)-1F
Let R= (I - A)-1
where R= (r
ij
) is Leontief inverse ma-
trix.
We may write Equation (1) as
The labor requirement equation
of an I-O production system of n sector
is
The theoretically and empirically
most serious supposition in the I-O
labor model is the assumption of a
single type of labor per sector (labor is
homogenous). By ironing out all dif-
ferences between types of employed
labor this assumption directly violates
the basic idea of I-O economics, i.e.
structural differentiation (Holub and
Tappeiner 1989). The most important
of these structural differentiations is
certainly based on the different cat-
egories of labor. The model of man-
power structural decomposition analy-
sis begins with the labor requirement
equation of an input-output produc-
tion system with n sectors and m labor
occupations or manpower. Labor row
vector coefficients l
i
 have to be ex-
tended to an m x n matrix or manpower
X= AX + F....................(1)
X= RF................(2)
L= l (I - A)-1F................(3)
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coefficient matrix (H). Thus, the re-
placement of labor vector coefficient
(l) with manpower coefficient matrix
(H) yield Equation 4;
where
where L is a total manpower require-
ment column vector by occupations
(m x 1), measured in workers; H is a
manpower coefficient matrix by occu-
pation and by sector (m x n) with the
coefficients measured in terms of work-
ers required per unit output; F is a final
demand vector (n x 1) measured in
value terms; A is a technical coeffi-
cient matrix (n x n), which measures
the input requirements per unit output
in value terms; and I is an identity
matrix (n x n).
From Equation 4, the present study
defines R= (I - A)-1, and then Equation
4 can be expressed as,
L= HRF....................(5)
From Equation 5, thus sources of
manpower change for n sectors can be
express as (Han 1995):
( ) denotes the diagonal matrix of the
F vector in the parentheses and let
is the expansion rate of the gross do-
mestic product (GDP) between termi-
nal year and initial year.
Then the change in the manpower
requirement of an economy between
the two years (years 0 or initial and
year 1 or terminal) can be decomposed
into;
or
From Equation 7, the sources of
manpower change are summarized as
Table 1.
L= H (I - A)-1F................(4)
L= HR(F).................(6)
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Technical Change
We shall assume that the techni-
cal change within each sector can be
broken into two separate parts, i.e.
changes in intermediate input using
technology and changes in manpower
using technology, and denoting as a
hypothetical direct manpower coeffi-
cient matrix (m x n) with the labor
intensity of each sector the same as
that of , but the occupation mix of each
sector manpower the same as that of ,
which is mathematically defined as,
is a unit row vector (1 x m) and ( )
denotes the diagonal matrix of the vec-
tor in the parentheses.
Then, the effec t of technical
change (first term) can be further de-
composed in Equation 9.
Base on Equation 9, the effect or
technical change is summarized as
Table 2.
H*= H
0
(vH
t
)(vH
0
)- 1.........(8)
(H
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t
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..........................................(9)
Table 1. Sources of Labor Change
First Term (H
t
R
t
 - H
0
R
0
)F
0
The first term is the effect of technical change on
the labor requirement of the eco nomy, which
includes both the direct effect of technical change
on the labor requirement, through changing direct
labor input coefficients, and the indirect effect of
technical change on the labor requirement, through
changing intermediate input coefficients.
Second Term H0R0 (Ft - F0) The second term is the effect of changes in the
structure of final demand.
Third Term H0R0 ( - 1)F0 The third term is the effect of economic growth.
Fourth Term  (HtRt - H0R0)(Ft - F0) The final term is the effect of interaction between
technical change and changes in the final demand.
Note: F vector is in the form of diagonal matrix for n sectors manpower
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Then, the effect of changes in the
structure of final demand can be fur-
ther decomposed in Equation 10.
Based on Equation 10, the effect
or final demand is summarized as Table
3.
d=
F
t
d
F
0
d
e=
F
t
e
F
0
e
m=
F
t
m
Fm
0
Final Demand
Final demand comprises of do-
mestic consumption, government ex-
penditure, investment, stock change,
exports and imports. The effect of
changes in the structure of final de-
mand also can be further decomposed.
Let us suppose that the final demand is
decomposed into domestic final de-
mand (including domestic consump-
tion, government consumption (fed-
eral, state, local), changes in inven-
tory, gross fixed capital formation),
exports and imports, and let
where
Fd= Domestic final demand (n x 1)
Fe= Exports (n x 1)
Fm= Imports (n x 1)
= Unit row vector (1 x n), and
f= (FdFeFm) (n x 3)
(3 x 1) (3 x 1)



= ( )
d
e
m
= ( )
Table 2. Structural Decomposition of Technical Change for Labor
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ficient and changes in intermediate input coefficients
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Table 4. Structural Decomposition of Interaction between Technical Change
and Changes in the Final Demand for Labor
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0
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0
)(  - 1) F
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Growth multiplied technical change effect
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t
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t
 - H
0
R
0
)(F
t
 - F
0
) Effect of interaction between technical change and
changes in final demand structure
Note: F vector is in the form of diagonal matrix for n sectors manpower
1991 and 2000 published by the De-
partment of Statistics Malaysia. The
presented structure of national income
account classification has administered
the possible maximum size of the Ma-
laysian Input Output Tables. Basic sets
of symmetric tables published by De-
partment of Statistic (DOS) were of-
fered at the 60 x 60 level of industries
(commodities) aggregation for I-O
table 1978, 92 x 92 level of industries
(commodities) for I-O table 1991 and
94 x 94 level of industries for I-O
Table 2000. We have reduced the tables
to 32 by 32 sub-sectors, covering all 31
manufacturing sub-sectors/commodi-
ties and single sectors which represent
“other sectors” that includes the ser-
vices, agriculture, mining, construc-
tion, and the rest of public sectors.
While the second group of data used
different categories of workers (un-
published data) for manufacturing in-
Interaction between Technical
Change and Changes in the
Final Demand
The effect of interaction between
technical change and changes in the
final demand also can be further de-
composed into:
Based on Equation 11, the effect
or final demand is summarized as Table
4.
This study applied two types of
data. The first set of data used three
sets of Malaysia’s I-O tables for 1978,
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Table 3. Structural Decomposition of Final Demand for Labor
1. H
0
R
0
(F
t
d - dF
0
d) Effect of changes in domestic demand structure
2. H
0
R
0
(F
t
e - eF
0
e) Effect of changes in export structure
3. H
0
R
0
(F
t
m - mF
0
m) Effect of changes in import structure
4. H
0
R
0
 f
0
 ( - ) Effect of changes in final demand component structure
Note: F vector is in the form of diagonal matrix for n sectors manpower
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dustries for 1978, 1991 and 2000 at 5
digits Malaysian Industrial Classifica-
tion 1972 (MIC) and Malaysian Stan-
dard industrial Classification 2000
(MSIC). The data are taken from the
Industrial Production and Construc-
tions Statistic Division, Department
of Statistics Malaysia (DOS). In order
to make all the I-O table comparable,
the nominal values of 1991 and 2000
have been deflated into their 1978 con-
stant price. This conversion is neces-
sary to present the real changes in the
variables. The present study used pro-
ducer prices indices (PPI) for local
production by commodity group and
import price indices (IPI) to deflate
some of the variables to reflect the real
change in the variables.
Results and Discussion
This section presents the results
of manpower composition at a highly
aggregated level in order to give an
overall picture of manpower structure
in the manufacturing sector. As illus-
trated in Appendix 1, Malaysian
manufacturing’s total level of employ-
ment increased by 596.272 thousand
workers during first sub-period 1978-
1991. As for the highly aggregated six
categories of manpower, the high skill
workers (professional, technical and
related workers, and administrative and
managerial) increased most rapidly,
with an annual growth rate of 9.47
percent during this period. One thing
worth mentioning is that the annual
growth rate of high skill workers in the
heavy industry was higher than that in
light industry in 1978-1991. The main
body of the Malaysian manufacturing
sector labor force, namely production
and related workers, transport equip-
ment operators and laborers, was the
second fastest growing manpower with
an annual growth rate of 7.75 percent,
followed by clerical and related work-
ers (6.74 percent) and service workers
(3.65 percent).
In contrast to the rapid growth of
the above four groups of manpower,
the number of sales workers decreased,
with a negative growth rate of 3.66
percent. A possible explanation might
be the inclusion of working propri-
etors and active business partners and
unpaid family workers as sales work-
ers in the manufacturing sector. Ac-
cording to the Dictionary of Occupa-
tion of Classification 1980, sales work-
ers refers to those engaged in, or indi-
rectly associated in conducting busi-
ness on their own behalf or managing
them on behalf of others. Related to
this, another possible explanation is
that sales workers in the manufactur-
ing sector might be those who are
involved in the small-and medium scale
industries (SMIs) or SMI entrepre-
neurs. In the first sub-period 1978-
1991, SMIs contribution in terms of
employment, especially sales worker
job creation, was insignificant. Since
1970, those operating with little capi-
tal and outmoded technology have
declined in operation as a result of
strong competition. They subsist in
harsh conditions as most of them do
not survive into the fifth year of opera-
tion (Chee 1987).
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During second sub-period 1991-
2000, the growth of Malaysian manu-
facturing employment differed in two
aspects from that in the previous pe-
riod. One dissimilarity was that the
growth in the number of production
and related workers, transport equip-
ment operators and laborers, slowed
down, which was the main body of the
manufacturing sector labor force (4.83
percent). The other difference was that
the annual growth of sales workers
increased sharply (22.02 percent). The
significant growth of sales workers
might be the development of SMIs for
the duration of 1991-2000.
During the overall period 1978-
2000, Malaysian manufacturing sec-
tor employment grew by 6.80 percent.
High skill workers, namely (i) profes-
sional, technical and related workers,
and (ii) administrative and managerial
workers, grew most rapidly, at a rate of
9.28 percent. One important phenom-
enon revealed in Appendix 1 is the
consistently high growth rates of high
skill workers for both sub-periods
1978-1991, 1991-2000 and over the
period 1978-2000. The growth rate of
high skill workers was about 1.37 times
the growth rate of Malaysian manu-
facturing sector employment over the
period 1978-2000. As a result of this
growth, the share of the high skill
workers in Malaysian manufacturing
sector increased from 10.13 percent in
1978 to 16.69 percent in 2000, while
the share of the main body of the
Malaysian manufacturing sector labor
force, namely production and related
workers, transport equipment opera-
tors and laborers, decreased from 75.24
percent to 72.63 percent. At the same
time, changes in the shares of the other
four groups of manpower in Malay-
sian manufacturing sector were rela-
tively low during the overall period
1978-2000. Consequently, the most
significant aspect of the growth of the
Malaysian manufacturing sector labor
force in 1978-2000 was the increasing
number of the high skill workers such
as professional, technical and related
workers and administrative and mana-
gerial workers.
The result of this study indicates
that causes of structural changes on
labor increasing effect are driven by
shifts in final demand structure. Be-
side capital, labor is one of the impor-
tant inputs in the production process.
In general, when output increases, the
amount of labor will also increase. As
shown in Appendix 2, the current study
found that during both sub-periods,
the sources of labor growth in the
manufacturing sector, either in light or
heavy industry, are favored by changes
in the final demand structure. As pre-
sented in Appendix 2 and Appendix 3,
within the changes in the final demand
structure, the analysis by sub-periods,
1978-1991 and 1991-2000 show that
there is a switch in the role of changes
in domestic demand structure, and
changes in export structure. The un-
derlying factors that contribute towards
employment increasing effect in the
manufacturing sector for the period
1978-1991 are mostly changes in do-
mestic demand structure (87.37 per-
cent), and changes in export structure
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(53.80 percent). Employment changes
that were driven by domestic demand
structure during 1978-1991 could be
attributed to the emphasis on import
substitution policies through govern-
ment sponsored heavy industries. Dur-
ing the second stage of import-substi-
tuting industrialization, priorities  on
industrial development are given to
manufacturers of capital and interme-
diate goods for export oriented indus-
tries. The strengthening of macroeco-
nomic fundamentals and the financial
sector together with prudent fiscal
policy management have contributed
to the expansion in aggregate domes-
tic demand after the global recessionary
years of 1985-1986.
However, in the second sub-pe-
riod, 1991-2000, changes in export
structure increased to 168.14 percent
and changes in domestic demand struc-
ture only 33.36 percent (Appendix 3).
Employment changes were driven by
export demand during the second sub-
period 1991-2000, resulting from
greater promotion of export orienta-
tion strategy (1985 onwards). Expan-
sion of labor-intensive exports stimu-
lated strong growth in employment in
sub-sectors such as electrical and non
electrical machinery. During the pe-
riod 1990-1997, employment growth
in export oriented sub-sectors slowed
down due to the tight labor market and
rising production. However after the
East Asian financial crisis 1997-1998,
manufacturing exports especially the
labor-intensive exports began to grow
again impressively, thus stimulating
strong growth in employment in the
export oriented sub-sectors.
In terms of manpower, changes in
the structure of domestic demand had
relatively strong and increasing effect
on (i) service workers, (ii) production
and related workers, transport equip-
ment operators and laborers, and (iii)
clerical and related workers during the
first sub-period 1978-1991. Changes
in the export structure were the main
factor that had an increasing effect on
employment of high skill workers and
sales workers. It is interesting to note
that changes in the structure of imports
had employment-increasing effects on
all categories of manpower particu-
larly on high skill workers.
However, during the second sub-
period 1991-2000, changes in the ex-
port structure appear to have been the
major employment increasing effect
for all categories of manpower. These
imply that manpower growth was struc-
turally exports driven during second
sub-period. In the first sub-period, the
results of this investigation also show
that changes in the structure of import
had employment-increasing effects on
all categories of manpower particu-
larly on high skill workers. Conversely,
changes in the structure of imports had
reducing effects on all categories of
manpower during the second sub-pe-
riod.
If compared to previous studies
on sources  of  output growth by
Hoffman and Tan (1975) for the year
1959-1968, Zakariah and Ahmad
(1999) for the year 1978-1987 and
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Rohana et al (2008) for the year 1978-
2000, the findings of this study sug-
gest that, given the current economic
structure, the sources of output growth
is parallel with sources of employment
growth which relied on changes in
final demand structure. Even though
the current study has used different
dependent variables (labor and man-
power) and methodology, generally
the determinants of sources of the
changes are the same, namely the
changes in the components of final
demand structure (changes in domes-
tic demand structure, changes in ex-
port structure, changes in import struc-
ture, and changes in final demand com-
ponent structure).
As can be seen from the Appendix
2 and Appendix 3, another important
finding was that economic growth was
the second factor that contributed to
the employment increasing effect for
both sub-periods. In the first sub-pe-
riod, the estimated result across the
effects of different changes on all man-
power reveals that economic growth
was the second factor underlying the
increasing effect of all categories of
manpower, particularly on clerical and
related workers (55.96 percent) and
high skill workers  (54.90 percent).
However, during the second sub-pe-
riod, the employment increasing ef-
fect for all categories of manpower
due to economic growth was smaller
than the first sub-period. A possible
explanation for this might be due to the
East Asian financial crisis in 1997/
1998.
Technical change is one of the
important factors of output growth as
well as a source of labor growth even
though the overall net effect of techni-
cal change on labor is decreasing em-
ployment for both sub-periods and
overall period. These may be due to
labor saving technological progress.
Technological progress since the late
nineteenth century consisted largely
of rapid advances in labor saving tech-
nologies such as computers, the internet
and many other kinds off modern ma-
chinery and equipment for the produc-
tion process. From the results in Ap-
pendix 2 and Appendix 3, the evidence
from this study also suggests that ef-
fect of technological change on em-
ployment was smaller than other fac-
tors.
At a highly aggregated manpower
level, changes of technology have in-
creased demand for high skill workers.
This is evidenced by the result that
showed favorable inter-occupation
substitution and manpower increasing
effect due to changes in intermediate
input for both sub-periods and overall
periods. These imply that more high
skill workers (human capital accumu-
lation) were employed in the manufac-
turing sector especially in heavy in-
dustry. Additionally, these findings
suggest that in general, the skill struc-
ture of the labor market in the manu-
facturing sector between 1978 and
2000 favored high skill biased techno-
logical change. This study can con-
clude that even though changes in the
final demand structure and economic
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growth were the two main sources of
manpower change, technological
change still has high potential to influ-
ence changes of manpower. The initial
effect of technological change is to
lower the production cost by substitut-
ing labor with machinery and equip-
ment. However, in the long run, tech-
nological change and productivity
growth also lead to jobs creation in the
economy because they result in lower
prices and greater income, fuelling an
increase in product and labor demand.
Conclusion
In general, the results of present
study indicate that the amount of em-
ployment changes (increasing effect)
was determined by both changes in the
structure of domestic demand and ex-
ports. These two factors were found to
exert a positive and an almost equal
effect on manufacturing employment.
In other words, an emphasis on domes-
tic demand expansion is constructive
in terms of employment creation. In a
situation of poor export performance,
the domestic market should be pro-
moted rigorously to achieve sustain-
able employment in the manufactur-
ing sector. In order to complement this
effect, the government can introduce a
more caring policy towards the society
by implementing some reduction and
incentives on income tax, so that it can
boost domestic spending successfully.
The evidence from this study also
suggests that the effect of technologi-
cal change was smaller (reducing ef-
fect) than the effect of other factors on
employment. However, even as tech-
nological change reduces the amount
of labor needed per unit of output, it
can be compensated by an expansion
in total output that requires more la-
bor. Technological progress is one of
the important components of economic
growth besides capital accumulation
and population and labor force growth.
Furthermore, technological progress
in an economy certainly changes the
requirements for the economy’s labor
force in terms of knowledge level and
skill combination. Therefore, techno-
logical change may have an adverse
impact on workers in certain occupa-
tions by making their particular skills
obsolete. Based on the above reasons,
government should increase human
resource development through train-
ing and upgrade research and develop-
ment (R&D). An appropriate strategy
and choice of human resource devel-
opment and innovation are also crucial
in improving labor productivity. Higher
labor productivity brings lower pro-
duction costs, higher product quality,
and better wages for workers and bet-
ter investment returns for investors.
The findings of the Structural
Decomposition Analysis (SDA) also
indicate that higher growth of high
skill workers in the manufacturing sec-
tor especially in heavy industry in both
sub periods and overall period. In or-
der to respond to this high demand,
additional administrative and mana-
gerial workers, professional, technical
and related workers have got to be
supplied from either the local educa-
tional institutes or/and repatriate them
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from abroad. Hence, the aspect of
manpower must be given due priority
in the development planning of the
economy so as to ensure that the manu-
facturing sector continues to contrib-
ute towards maintaining Malaysia’s
overall global competitive position.
Manpower planning is an important
step that should precede, or at least run
parallel to any plan for a country’s
overall development. Planning the sup-
ply of labor, particularly highly trained
labor, to meet the requirements of fu-
ture economic growth and develop-
ment, is essential not only in develop-
ing countries but also developed coun-
tries. The rapid economic growth in a
particular nation causes the manpower
planning to become more important.
Malaysia is also one of the nations that
experienced this  situa tion.
Strong evidence of human capital
accumulation was found in this study
when the amount of high skill workers
increased due to a favorable inter-oc-
cupation substitution. Additionally,
human capital accumulation occurred
in the heavy industry sector and was
higher than in the light industry sector.
Human capital is crucial for the devel-
opment of a country. Investment in
human capital ranges from basic needs
expenditure to education. Therefore,
another challenge that the country is
now, and will be, facing is in the area
of education. The country’s education
system is now being challenged by the
changing environment of  the
economy’s labor market. One popular
view is that an education system should
be consistent with the country’s aspi-
ration in terms of national develop-
ment. Thus, it has to be market-driven
with regards to designing a creative
curriculum, supporting the country to
move to an era of K-economy. Educa-
tion serves national socioeconomic
development through its academic
curricula and content. Higher educa-
tion systems, private and local univer-
sities in particular, are aware of the
need to respond constructively with
more creative curricula that can sup-
port the aspiration to move towards a
K-economy. Basically, the major chal-
lenge in the education system now is to
train teachers that are more innovative
and computer-literate so that they can
produce quality human resources. The
country also needs to identify sub-
sectors’ skill requirements and improve
training and education programs. Ma-
laysia needs to have the right kind of
labor in place, especially world-class
knowledge workers, if she wants to
move up the ladder of competitiveness
and produce higher value-added goods.
Workers not only have to be equipped
with the right skills and training but
also need to be in an environment that
enables them to change their ways of
thinking when needed.
However, there are two major
sources of limitation for this study,
namely data limitations and model as-
sumptions. A study of this magnitude
requires a vast amount of data which,
in most cases, is unpublished. Time
and funds constrain the collection of
primary data to fill in the gaps, and the
researcher has to ‘make do’ with what
is available in the expanse of less de-
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tailed and maybe less accurate results.
For example, the economic activities
in this study were divided into 31 manu-
facturing sub-sectors and one other
sector due to unavailability of more
detailed manpower data for the ser-
vices sector and agriculture sector.
Manpower was divided into seven cat-
egories, which is highly aggregated.
Those levels of aggregation were im-
posed on the study because of a lack of
more detailed data for manpower, es-
pecially by educational levels. The
second source of limitation, the
model’s assumptions, is the result of
building this model around the input-
output technique. This means that the
Structural Decomposition Analysis
will be subject to the assumptions of
the input-output model. Firstly, in IO
models, it is also assumed that the
economy operates with spare capac-
ity: there always are under utilized
resources in the sectors wherein the
multiplier effects are supposed to oc-
cur. In other words, supply effects in
IO models are virtually ignored, sug-
gesting that the supply curve is per-
fectly elastic. Second, IO models gen-
erate the values endogenous variables
(for example: output, income, value
added, employment and prices), but
only for an initial equilibrium and a
new equilibrium after shocks are im-
posed. In other words, the IO table
represents a comparative static situa-
tion of the economy at a point in time
or it provides only snapshot of the
structural charac teristics of  the
economy. This means that IO analysis
does not convey information on the
dynamic adjustment process.
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